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Imaging the Acute AbdomenImaging the Acute Abdomen
ObjectivesObjectives
•• DefinitionDefinition
•• Clinical EvaluationClinical Evaluation
•• Radiologic EvaluationRadiologic Evaluation

 AppendicitisAppendicitis

 PancreatitisPancreatitis
 Infectious colitisInfectious colitis
 Bowel perforationBowel perforation

DefinitionDefinition

•• Acute AbdomenAcute Abdomen
 Abdominal pain that persists for more than a fewAbdominal pain that persists for more than a few

hourshours

 Abdominal tendernessAbdominal tenderness
 Evidence of inflammatory reaction or visceralEvidence of inflammatory reaction or visceral

dysfunctiondysfunction

Acute AbdomenAcute Abdomen

•• HistoryHistory
 Past medical historyPast medical history
 History of the present illnessHistory of the present illness

•• Physical examinationPhysical examination
 Pelvic examination in femalesPelvic examination in females

•• Laboratory examinationLaboratory examination
•• Radiologic evaluationRadiologic evaluation

Radiologic EvaluationRadiologic Evaluation

•• Abdominal RadiographsAbdominal Radiographs
 Supine (KUB) and upright abdominal filmsSupine (KUB) and upright abdominal films

•• UltrasoundUltrasound
•• Computed TomographyComputed Tomography

55-old-man with right lower quadrant pain,55-old-man with right lower quadrant pain,
fever, malaise, and poor appetitefever, malaise, and poor appetite
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Normal

Acute AppendicitisAcute Appendicitis Acute AppendicitisAcute Appendicitis

•• Most common surgical emergencyMost common surgical emergency
•• Peak incidence second and third decades of lifePeak incidence second and third decades of life
•• ComplicationsComplications

 Perforation 20%Perforation 20%

 Abscess/phlegmon 5%Abscess/phlegmon 5%
 Septic Septic thrombophlebitis thrombophlebitis (rare)(rare)
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Normal AppendixNormal Appendix

•• Posteromedial Posteromedial cecumcecum
 Convergence of theConvergence of the

taenia colitaenia coli

•• Variable positionVariable position
•• Variable lengthVariable length

 8 to 10 cm8 to 10 cm

Normal AppendixNormal Appendix

•• Posteromedial Posteromedial cecumcecum
 Convergence of theConvergence of the

taenia colitaenia coli

Acute AppendicitisAcute Appendicitis

•• Pathogenesis: luminalPathogenesis: luminal
obstructionobstruction
 Stones, food, mucus,Stones, food, mucus,

adhesions, mucosaladhesions, mucosal
edema, parasites,edema, parasites,
tumors, endometriosis,tumors, endometriosis,
foreign objects,foreign objects,
lymphoid hyperplasialymphoid hyperplasia

•• AppendicolithAppendicolith
 7-12% adults7-12% adults
 50% children50% children

Why Order Imaging Studies?Why Order Imaging Studies?

•• Confusing clinical pictureConfusing clinical picture
•• PregnancyPregnancy

 Ultrasound is modality of choiceUltrasound is modality of choice

•• Older age patientOlder age patient
 Suspect neoplasm as etiologySuspect neoplasm as etiology

•• Suspected complicationSuspected complication
 Alter operative managementAlter operative management

AppendicitisAppendicitis
Computed TomographyComputed Tomography

NormalAppendicitis
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AppendicitisAppendicitis
Computed TomographyComputed Tomography

NormalAppendicitis

AppendicitisAppendicitis
““Arrowhead SignArrowhead Sign””

Appendiceal AbscessAppendiceal Abscess

Normal

Differential DiagnosisDifferential Diagnosis
RLQ PainRLQ Pain
•• AppendicitisAppendicitis
•• Inflammatory bowel diseaseInflammatory bowel disease
•• Right-sided diverticulitisRight-sided diverticulitis

 Ileal, cecalIleal, cecal

•• Complications of GI tumorsComplications of GI tumors
 IntussusceptionIntussusception
 PerforationPerforation
 ObstructionObstruction

•• MeckelMeckel’’s diverticulitiss diverticulitis
•• Small bowel obstructionSmall bowel obstruction
•• Epiploic appendagitisEpiploic appendagitis

•• PIDPID
•• Complications of ovarianComplications of ovarian

cystscysts
 HemorrhageHemorrhage
 RuptureRupture
 TorsionTorsion

•• Ectopic pregnancyEctopic pregnancy
•• Ureteral obstructionUreteral obstruction

 Stones, tumors,Stones, tumors,
inflammatory diseaseinflammatory disease

•• Mesenteric adenitisMesenteric adenitis
•• Omental infarctionOmental infarction
•• Peritoneal carcinomatosisPeritoneal carcinomatosis
•• Peritonitis/abscessPeritonitis/abscess

35-year-old male who complained of35-year-old male who complained of
abdominal pain and collapsedabdominal pain and collapsed

Clinical EvaluationClinical Evaluation
Abdominal Tenderness, ElevatedAbdominal Tenderness, Elevated    Serum AmylaseSerum Amylase
and Lipaseand Lipase
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35-year-old male who complained of35-year-old male who complained of
abdominal pain and collapsedabdominal pain and collapsed

Normal

Acute PancreatitisAcute Pancreatitis

Normal

Normal PancreasNormal Pancreas Normal PancreasNormal Pancreas

Acute PancreatitisAcute Pancreatitis

Normal

Acute PancreatitisAcute Pancreatitis

•• MetabolicMetabolic
 AlcoholAlcohol, hyperlipidemia, , hyperlipidemia, hypercalcemiahypercalcemia, hereditary, hereditary

pancreatitis, kwashiorkorpancreatitis, kwashiorkor
•• MechanicalMechanical

 GallstonesGallstones, post-operative, trauma, duct anomalies,, post-operative, trauma, duct anomalies,
iatrogenic, neoplasm, gastric ulcersiatrogenic, neoplasm, gastric ulcers

•• VascularVascular
 Vasculitis, atherosclerotic embolismVasculitis, atherosclerotic embolism

•• DrugsDrugs
 Steroids, aspirin, sulfonamides, tetracycline, opiates,Steroids, aspirin, sulfonamides, tetracycline, opiates,

cholinergicscholinergics
•• InfectionInfection

 Mumps, measles, HIV, CMVMumps, measles, HIV, CMV
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Acute PancreatitisAcute Pancreatitis

•• ClinicalClinical
 Abdominal pain, nausea, vomiting, abdominalAbdominal pain, nausea, vomiting, abdominal

distension, shockdistension, shock

 Flank Flank ecchymosis ecchymosis (Grey Turner(Grey Turner’’s sign), s sign), periumbilicalperiumbilical
hematoma hematoma (Cullen(Cullen’’s sign)s sign)

•• Laboratory EvaluationLaboratory Evaluation
 Amylase, lipaseAmylase, lipase

•• Radiologic EvaluationRadiologic Evaluation

Why Order Imaging Studies?Why Order Imaging Studies?

•• Confirm clinical diagnosisConfirm clinical diagnosis
•• Evaluate the etiology of pancreatitisEvaluate the etiology of pancreatitis
•• Evaluate extent of pancreatic injury andEvaluate extent of pancreatic injury and

inflammationinflammation
•• Evaluate for complicationsEvaluate for complications

 Pseudocyst, abscess, intestinal obstruction, vascularPseudocyst, abscess, intestinal obstruction, vascular
complicationcomplication

•• Exclude other abdominal disorders that may mimicExclude other abdominal disorders that may mimic
pancreatitispancreatitis

Acute Pancreatitis with PeripancreaticAcute Pancreatitis with Peripancreatic
FluidFluid

Normal

Acute PancreatitisAcute Pancreatitis

Normal

Acute Pancreatitis with PseudocystAcute Pancreatitis with Pseudocyst 9-year-old female with abdominal pain,9-year-old female with abdominal pain,
vomiting, diarrhea, and abdominal distensionvomiting, diarrhea, and abdominal distension
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E.Coli O157:H7 ColitisE.Coli O157:H7 Colitis
Inflammatory Conditions of the ColonInflammatory Conditions of the Colon

•• ClinicalClinical
 Diarrhea, nausea, vomiting, fever, malaiseDiarrhea, nausea, vomiting, fever, malaise

•• Laboratory evaluationLaboratory evaluation
 Stool culture, WBC countStool culture, WBC count

•• Radiologic evaluationRadiologic evaluation
 Abdominal radiographs, computed tomographyAbdominal radiographs, computed tomography

Inflammatory Conditions of the ColonInflammatory Conditions of the Colon

•• Bacterial InfectionsBacterial Infections
 Salmonella, Salmonella, shigellashigella, campylobacter, , campylobacter, yersiniayersinia, E. coli, tuberculosis,, E. coli, tuberculosis,

actinomycosisactinomycosis
•• Viral InfectionsViral Infections

 CMVCMV
•• Parasitic InfectionsParasitic Infections

 Amebiasis, Amebiasis, schistosomiasisschistosomiasis, , trichuriasistrichuriasis
•• Fungal InfectionsFungal Infections

 HistoplasmosisHistoplasmosis, , mucormycosismucormycosis
•• Noninfectious colitisNoninfectious colitis

 Ulcerative colitis, Crohn's disease, ischemiaUlcerative colitis, Crohn's disease, ischemia
•• Exogenous CausesExogenous Causes

 Radiation, drug-induced, pseudomembranous colitisRadiation, drug-induced, pseudomembranous colitis

Why Order Imaging Studies?Why Order Imaging Studies?

•• Exclude other intra-abdominal processesExclude other intra-abdominal processes
•• Evaluate for complicationsEvaluate for complications

 Toxic megacolonToxic megacolon
 PneumatosisPneumatosis
 PerforationPerforation
 Abscess formationAbscess formation
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Toxic MegacolonToxic Megacolon

•• InflammationInflammation
 TransmuralTransmural
 SerosalSerosal

•• VasculitisVasculitis
•• Destruction of neuralDestruction of neural

plexusesplexuses
•• Disintegration of normalDisintegration of normal

tissue cohesivenesstissue cohesiveness
 ““Wet tissue paperWet tissue paper””

Toxic MegacolonToxic Megacolon

Normal Colon Toxic Megacolon

Toxic MegacolonToxic Megacolon

•• Correct clinical settingCorrect clinical setting
•• Diagnosis by abdominalDiagnosis by abdominal

radiographradiograph
 Transverse colonTransverse colon
 Dilatation Dilatation >5cm>5cm
 Colonic wall thickeningColonic wall thickening
 Loss of Loss of haustral haustral patternpattern

 Fluid levelsFluid levels
 IleusIleus

Ulcerative Colitis with Toxic MegacolonUlcerative Colitis with Toxic Megacolon

Ulcerative Colitis with Toxic MegacolonUlcerative Colitis with Toxic Megacolon 65-year-old female with abdominal pain65-year-old female with abdominal pain
and rigidity of the abdominal walland rigidity of the abdominal wall
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PneumoperitoneumPneumoperitoneum Intestinal PerforationIntestinal Perforation

•• Gastric or duodenal ulcerGastric or duodenal ulcer
•• Intestinal obstructionIntestinal obstruction

 AdhesionsAdhesions
 NeoplasmNeoplasm
 InflammationInflammation

•• TumorTumor
•• Severe inflammationSevere inflammation

 Diverticulitis, appendicitisDiverticulitis, appendicitis

•• Severe colitisSevere colitis
 Ischemia, infection, ulcerative colitisIschemia, infection, ulcerative colitis
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SummarySummary

•• Clinical signs and symptoms of an acute abdomenClinical signs and symptoms of an acute abdomen
 Pain, collapse, vomiting, muscular rigidity,Pain, collapse, vomiting, muscular rigidity,

abdominal distensionabdominal distension

•• Why order radiological studies?Why order radiological studies?
•• Common disorders causing an acute abdomenCommon disorders causing an acute abdomen

 Appendicitis, pancreatitis, severeAppendicitis, pancreatitis, severe
gastroenteritis/colitis, intestinal perforationgastroenteritis/colitis, intestinal perforation
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